BACKGROUND: Smoke-free legislation has been associated with lower rates of cardiovascular disease hospital admissions in ecological studies. However, prior studies lacked detailed information on individuallevel factors (eg, sociodemographic and clinical characteristics) that could potentially confound associations. Our objective was to estimate associations of smoke-free policies with incident cardiovascular disease in a longitudinal cohort after controlling for sociodemographics, cardiovascular disease risk factors, and policy covariates.
T obacco smoking-related diseases, including cardiovascular, cerebrovascular, and respiratory disorders, result in ≈480 000 deaths per year in the United States. 1 Tobacco smoke increases cardiovascular disease risk even at low doses (eg, even smoking <5 cigarettes per day). [2] [3] [4] [5] In addition, exposure to secondhand smoke among nonsmokers has been shown to increase risk of adverse cardiac outcomes resulting from atherosclerosis, platelet activation, and endothelial dysfunction. [6] [7] [8] Effects may be nearly as large as those of active smoking despite the smaller dose delivered via passive exposure. 7, 9 Compared with some other smoking-related diseases such as lung cancer, the risk that cigarette smoking imparts on cardiovascular health changes quickly, as is evidenced by the rapid decline in risk of myocardial infarction 10, 11 and coronary heart disease death 12 after smoking cessation. Furthermore, prior research suggests that the immediate effects of secondhand smoke exposure are rapid and may reverse shortly after a reduction in exposure. 7 Given this, effective smoke-free policy is especially immediate and impactful for cardiovascular disease outcomes because we would expect a smoke-free policy to impart a reduced cardiovascular disease risk profile in a relatively short time span.
In an effort to minimize the exposure of large populations to secondhand smoke, many cities, states, and countries have passed legislation banning smoking in all workplaces, including bars and restaurants. Since 1998, 30 states and the District of Columbia have enacted 100% smoke-free workplace laws that include bars and restaurants, and 25 states have passed laws banning smoking in all restaurants, bars, and nonhospitality workplaces. 13 Prior studies have examined changes in hospital admissions and mortality resulting from cardiovascular events, most commonly acute myocardial infarction, from before to after smoke-free policy implementation. Results generally indicated that policies were associated with lower rates of cardiovascular admissions, although a few studies found no association, 24, 25 found results to be sensitive to linearity assumptions, 14 or found associations in only certain settings 18 or subgroups of the population. 26 In addition, several prior studies have shown stronger associations of smoke-free policies with lower rates of cardiovascular disease admissions among younger age groups, [26] [27] [28] [29] suggesting that these policies may be an effective means of reducing premature cardiovascular disease.
Prior studies have used primarily ecological designs, [14] [15] [16] [17] [18] [19] [20] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [34] [35] [36] and have lacked access to detailed individual-level data on sociodemographic characteristics and cardiovascular disease risk factors. Interpretation of results from ecological studies is limited by the potential for unmeasured confounding by individuallevel characteristics, a drawback that could be reduced by using data from ongoing cohort studies. To the best of our knowledge, no prior study of smoke-free policies and cardiovascular disease has used individual-level longitudinal data with detailed information on time-varying sociodemographic characteristics and cardiovascular disease risk factors. Our objective was to evaluate associations of smoke-free policies in restaurants, bars, and workplaces with incident cardiovascular disease among a young and middle-aged US adult cohort that has captured detailed sociodemographic and clinical data.
METHODS

Study Population
We used data from the CARDIA study (Coronary Artery Risk Development In Young Adults). The data, analytical methods, and study materials will not be made available to other researchers for the purpose of reproducing the results or replicating the procedure. Researchers interested in the data, methods, or analysis can contact the corresponding author for more information. CARDIA is a prospective cohort of 5115 black and white US adults 18 to 30 years of age enrolled from 4 cities: Birmingham, AL; Chicago, IL; Minneapolis, MN; and Oakland, CA. Participants were recruited with populationbased samples that were approximately balanced by sex, age, race, and education within each center. 37 The initial examination was conducted between March 25, 1985, and June 7, 1986 , and follow-up examinations were conducted in years 2, 5, 7, 10, 15, 20, 25, and 30. Participant retention rates
Clinical Perspective
What Is New?
• Prior studies of smoke-free policies and incident cardiovascular disease have not used longitudinal cohort data with detailed collection of potential sociodemographic and clinical confounders.
• We linked smoke-free policies to participants of the CARDIA study (Coronary Artery Risk Development in Young Adults) study with up to 20 years of follow-up.
• We found smoke-free policies in workplaces to be associated with significantly lower risk of incident cardiovascular disease after controlling for a wide range of covariates.
• Results were weaker for bar and restaurant bans but in the same direction.
• Preventive fractions ranged from 24% to 46%.
What Are the Clinical Implications?
• Smoke-free policies may improve cardiovascular health through reducing population exposure to tobacco smoke.
• However, much of the US population remains unprotected by smoke-free policies.
• Results of this study, taken together with prior ecological work, support the continued expansion of smoke-free policies in indoor public places. [1995] [1996] was the first examination at which any participants lived in areas with smoke-free policies in all 3 venues (restaurants, bars, and workplaces), we used year 10 as the baseline for the present analysis. We excluded participants who did not complete the year 10 examination (n=1171), had no followup after year 10 (n=152), or had a cardiovascular event by year 10 (n=8), for a total analytic sample of 3783 participants ( Figure 1 ). The Institutional Review Board at each participating institution approved the study for each examination period, and all participants provided written informed consent.
Ascertainment of Cardiovascular Events
Our primary outcome was incident fatal or nonfatal hard cardiovascular disease event, including fatal or nonfatal coronary heart disease (myocardial infarction or non-myocardial infarction acute coronary syndrome), congestive heart failure, and stroke. We considered both fatal and nonfatal events combined because only 38 fatalities caused by cardiovascular disease occurred during the study period. Cardiovascular disease events were ascertained from baseline through September 2015 by annual contacts, including telephone interviews. An annual contact was completed within the previous 2 years in 89.3% and within the previous 5 years in 93.6% of all participants. Participants or designated proxies were asked about interim hospital admissions, outpatient procedures, and deaths. Medical records were requested for participants who were hospitalized, and vital status was assessed every 6 months. Two physician members of the CARDIA end point surveillance and adjudication committee independently reviewed medical records to adjudicate all possible cardiovascular events and underlying causes of deaths on the basis of a detailed protocol. In the event of disagreements, the full committee reviewed the records. 39 We linked Census place names and state/county Federal Information Processing Standard codes from participants' geocoded addresses to local-, county-, and state-level smoke-free policies in the American Non-Smokers' Rights Foundation database at each examination. We assigned smoke-free policy exposure status to participants on the basis of the dates that policies were implemented (or, for participants who moved to an area with an existing policy between examinations, when they moved to that area). Participants were contacted at 6-month intervals between examinations to ascertain whether they had moved since the last contact.
Smoking Ban Legislation
When a participant's Census tract covered multiple localities or unincorporated areas where policy status differed, we assigned an exposure probability ranging from 0 to 1 that reflected the proportion of the tract population that lived in localities with a smoke-free policy. If the tract was within a state or county with a smoke-free policy, we assigned an exposure probability of 1. Data on smoke-free policy exposures were complete for all participants.
Because the number of participants living in areas with smoke-free policies changed substantially over follow-up, as a result of new policies being implemented and participants moving to new areas, smoke-free policy exposures were treated as time-dependent variables in our statistical models. However, for descriptive purposes, we also classified participants as ever living in an area with a smoke-free policy (versus never living in an area with a smoke-free policy) separately for restaurants, bars, and workplaces to compare covariates and crude incident rates of cardiovascular disease between static groups.
Covariates
Participant age, sex, and race were recorded at baseline. Timevarying covariates were measured at each examination and were treated as time-dependent in all models (updated with new values at each examination). Education was assessed as the highest grade completed during follow-up. Household income was captured with a 9-level ordinal variable, which we converted to a continuous variable using the average dollar value for each category. Marital status was dichotomized as married/living in a marriage-like relationship versus not to reflect potential secondhand smoke exposure in the home. Current smoking was defined as smoking at least 5 cigarettes per week for the past 3 months. Current smokers were asked 
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to report the average number of cigarettes they smoked per day (smoking intensity). Smoking intensity was coded as 0 for nonsmokers. Current alcohol use was defined as drinking alcohol within the past year. Physical activity (self-reported average exercise units) was assessed with a validated questionnaire, and a total score was calculated by multiplying the frequency of participation by intensity of the activity. 40 Weight (in kilograms) and height (in centimeters) were measured in the clinic at each visit, and body mass index was calculated in kilograms per meters squared. Seated resting systolic and diastolic blood pressures were measured 3 times at each examination, and the average of the second and third measurements was taken. We defined hypertension as systolic blood pressure ≥140 mm Hg, diastolic blood pressure ≥90 mm Hg, or self-reported hypertension medication use. Diabetes mellitus was defined as fasting glucose ≥126 mg/dL, 2-hour glucose tolerance test ≥200 mg/dL, hemoglobin A 1c ≥6.5%, or self-reported use of medication for the treatment of diabetes mellitus. Dyslipidemia was defined as triglycerides ≥150 mg/dL or high-density lipoprotein <40 mg/dL for male or <50 mg/dL for female participants.
We obtained monthly state-level cigarette tax rates from The Tax Burden on Tobacco, 41 translated them to 2000 US dollars, and linked them to participants at each examination on the basis of their state of residence and examination date to control for differences in cigarette prices between states. Cigarette taxes were adjusted for because they were not so highly correlated with smoke-free policies as to invalidate the adjustment for taxes (r=0.4-0.5). In addition, although the main exposure in this analysis was legislative smoke-free policies linked to participants at the Census tract level, CARDIA also captured information on self-reported workplace smoking prohibitions. At each examination, participants who were employed indoors were asked to report whether there was a prohibition on smoking at their workplace. Because survey data indicate that many nonhospitality (bar and restaurant) workplaces voluntarily banned indoor smoking by the late 1990s, 42 often far in advance of legislation requiring nonhospitality workplaces to be smoke-free, self-reported workplace smoking prohibition was included as a study variable to control for workplace smoke-free policies that were not mandated by law. We compared participants who reported a complete ban on smoking in their workplace with all others. Finally, to control for potential geographic differences not captured by state cigarette taxes, we included CARDIA field center and time-dependent metropolitan statistical area-level percent of the population below the US Census Bureau-defined poverty threshold in final models.
Statistical Analysis
Follow-up time was calculated as the time from the year 10 examination date until the date of the first cardiovascular event, date of death, or date of last contact if no death or event. Figure 1 shows the timing of cardiovascular disease events and losses to follow-up with respect to study examinations. We calculated unadjusted cardiovascular disease incidence rates overall and by time-dependent smoke-free policy exposure status (those who ever lived in areas with smokefree policies in restaurants, bars, and other restaurants over follow-up compared with those who never lived in areas with smoke-free policies). Subsequently, we tabulated frequencies of individual type of cardiovascular disease event by smokefree policy exposure status.
Cox proportional hazards regression models were used to estimate hazard ratios (HRs) and 95% confidence intervals (CIs) of incident cardiovascular disease associated with smoke-free policies. We ran separate models for each policy type (restaurant, bar, workplace) because policy exposures were highly correlated (r=0.7-0.8). We modeled smokefree policy exposures as time-dependent variables, with exposure status updated each time a new policy was implemented or a participant moved to an area with a different policy exposure status. We additionally examined associations of being exposed to smoke-free policies in all 3 venues versus none.
We ran a series of progressively adjusted models: model 1, unadjusted; model 2, adjusted for sociodemographic characteristics (baseline age, race, sex, maximum educational attainment, time-dependent household income, and marital status); model 3, further adjusted for cardiovascular disease risk factors (all time-dependent: body mass index, physical activity, hypertension, diabetes mellitus, dyslipidemia, smoking intensity, alcohol use); model 4, further adjusted for other policy variables (time-dependent state cigarette tax in all 3 models and time-dependent participant report of a smoking prohibition in the workplace in models for workplace legislation only); and model 5, further adjusted for field center and time-dependent metropolitan statistical area-level poverty as additional geographic covariates. Fully adjusted HRs were used to compute the preventive fraction, that is, the proportion of cases of cardiovascular disease expected to be prevented by smoke-free policies among those exposed. Multiple imputation by chained equations 43 was used to impute missing covariate values (20 imputed data sets).
In addition, we tested for the presence of interactions by baseline smoking status (baseline current smoker versus baseline nonsmoker) to see whether associations of bans with cardiovascular disease differed significantly between smokers and nonsmokers (P<0.1 considered significant). We calculated stratified crude incidence rates and minimally adjusted HRs (adjusting for age, race, and sex; the small number of events in the subgroups limited power for full adjustment). All analyses were conducted with SAS 9.4 (SAS Institute Inc, Cary, NC).
In a sensitivity analysis, we also assessed associations of smoke-free policies with hospitalizations for knee/hip surgery using the same methodology. This was used as a negative control because this outcome is unlikely to change as a result of smoke-free policy implementation. Prior studies have used hip fracture hospitalizations as a negative control, 22, 24, 25 but because of the relatively young age of the CARDIA cohort, we combined all hip and knee surgeries and assessed time to first hip/knee surgery. Hospitalizations were assessed annually via self-report, and hip/knee surgery was defined on the basis of unvalidated self-reported cause of hospitalization.
RESULTS
The final analytic sample included 3783 participants. Although participants were recruited from 4 cities, Figure 2 demonstrates the timing of smoke-free policies with respect to the follow-up examinations. At baseline (1995) (1996) , few participants lived in areas with smoke-free policies: 1.2% in restaurants, 0.5% in bars, and 6.5% in workplaces. The proportion of participants living in areas with policies increased steadily over follow-up for restaurant and bar policies. For workplace policies, a large increase occurred between the year 20 and 25 examinations (Figure 2 ). Over the course of follow-up, 3041 participants (80%) ever lived in an area with a restaurant policy, 2543 (67%) ever lived in an area with a bar policy, and 2454 (65%) ever lived in an area with a workplace policy. A total of 2328 (62%) ever lived in areas covered by all 3 types of policies. Although participants were covered by policies at the county and local levels as well, state-level policies were the most common ( Table I in the online-only Data Supplement). Table 1 displays the baseline (year 10) sociodemographic and clinical characteristics of the study sample. Participants who ever lived in areas with any of the 3 types of smoke-free policies were slightly older and more likely to be female, had higher educational attainment and income, reported higher physical activity levels on average, were more likely to report drinking alcohol, and were less likely to be current smokers, less likely to be married, and less likely to have hypertension, diabetes mellitus, and dyslipidemia (Table 1 ). In addition, participants who ever lived in areas with smokefree policies were subject to higher cigarette taxes and were more likely to report a smoking prohibition in their workplace in year 10 ( Table 1) .
During a median follow up of 20 years (68 332 total person-years), 172 participants had an incident cardiovascular disease event (incidence rate, 2.52 per 1000 person-years; Table 2 ). Incidence rates (per 1000 person-years) were lower among participants who lived in areas with smoke-free policies compared with those who lived in areas without policies: 2.08 versus 4.79 for restaurant policies, 1.85 versus 4.09 for bar policies, and 1.80 versus 4.04 for workplace policies, respectively. In addition, similar patterns were observed when we examined each type of cardiovascular event separately (Table 3) . When we examined patterns by the total number of policies participants were ever exposed to, we found that the crude incidence rate declined as the number of policies increased (from 4.98 per 1000 person-years among those never exposed to smoke-free policies to 1.76 per 1000 person-years among those exposed to all 3 types of policies; Table II in the online-only Data Supplement).
The results of the Cox models are presented in Ta The magnitude of the association when we examined exposure to all 3 types of policies simultaneously versus no policies was similar to that of workplace policies (HR, 0.58, 95% CI, 0.33-1.00 in the fully adjusted model). The preventive fraction was 25% for restaurant policies, 24% for bar policies, and 46% for workplace policies. Smoke-free policies were not associated with knee/hip surgery (Table III in the online-only Data Supplement). There was no significant interaction between smoke-free policies and baseline smoking status (Table IV in the online-only Data Supplement). Cardiovascular disease event rates were higher among baseline smokers than nonsmokers and were lower among those living in areas with bans for both groups.
DISCUSSION
Among a large cohort of US adults, smoke-free policies in restaurants, bars, and workplaces were associated with lower risk of incident cardiovascular disease. Results for workplace policies were robust after adjustment for sociodemographic characteristics, cardiovas- 
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cular disease risk factors, state cigarette taxes, self-reported workplace smoking prohibition, field center, and metropolitan-level poverty. Results for bar and restaurant policies were of similar magnitude, but CIs crossed the null for final models. These findings complement an existing body of literature that has generally indicated that smoke-free policy implementation is associated with lower rates of hospital admissions or mortality for cardiovascular disease. 16, 17, [19] [20] [21] [22] [27] [28] [29] [30] [31] [32] [33] [34] [35] Prior studies have typically been ecological in nature [14] [15] [16] [17] [18] [19] [20] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [34] [35] [36] and have not had access to detailed individual-level information on sociodemographic characteristics and cardiovascular disease risk factors. Our findings that patterns were largely similar after controlling for a large number of potential confounders suggest that differences in cardiovascular disease risk among those in areas with and without smoke-free policies are not explained by differences in individual sociodemographics or traditional cardiovascular disease risk factors. The magnitude of associations seen in our study is on the higher end of that reported in prior studies. For example, a metaanalysis of 45 studies estimated a relative risk of 0.85 for coronary events, 0.61 for other heart disease, and 0.84 for cerebrovascular events. 21 Other meta-analyses have produced similar estimates (relative risks ranging from 0.83-0.87). 17, 34, 44 However, individual studies in the United States, Canada, and Ireland have found BMI indicates body mass index; and CARDIA, Coronary Artery Disease Risk Development in Young Adults study. *Participant exposure to smoke-free policies was defined as living in a Census tract in a state, county, or locality that implemented a 100% ban on smoking in restaurants, bars, or workplaces (100% indicates smoking completely prohibited in that type of venue with no exceptions). "Exposed" indicates that participants lived in an area with a smoke-free policy in a given venue at some point during follow-up . "Never exposed" indicates that they never lived in an area with a smoke-free policy in that type of venue. Covariates are averaged across 20 imputed data sets.
†CARDIA participants who worked indoors were asked to self-report whether their workplace had a policy banning smoking. This variable was included to control for workplaces that voluntarily banned smoking in advance of/in absence of legislation banning smoking in all workplaces. These values reflect the percent of participants who reported working indoors among others who reported their workplace had banned smoking.
Circulation. 2018;138:557-566. DOI: 10.1161/CIRCULATIONAHA.117.032302 August 7, 2018 563 ORIGINAL RESEARCH ARTICLE larger associations, with cardiovascular events ranging from 25% to 39% lower. 18, 20, 30, 45, 46 One potential explanation for the relatively larger magnitude of associations seen in our study is that the study population of the CARDIA cohort includes participants who were enrolled in young adulthood and were at maximum 64 years old at the time of their first cardiovascular event. Several prior ecological studies in the United States and European countries reported stronger relative risks of smoke-free policies with lower rates of hospital admissions among younger people. [26] [27] [28] [29] 34, 35 For example, Cox et al 29 found smoke-free policy implementation in Belgium to be associated with a 34% lower rate of deaths from acute myocardial infarction among women under 60 years compared to only 7.9% among women 60 years or older. Similarly, Barone-Adesi et al 28 found smoke-free policy implementation in northern Italy to be associated with a 25% lower rate of hospital admission for acute myocardial infarction among women <60 years of age and no association among those >60 years of age. Young and middle-aged adults tend to frequent bars and restaurants more often than elderly adults 47 and are more likely to still participate in the workforce. In addition, younger adults have higher rates of smoking compared with older adults. 48 Therefore, smoke-free policies in workplaces and hospitality venues may be more effective in younger age groups.
Smoke-free policies have the potential to reduce cardiovascular disease risk through limiting secondhand smoke exposure or through promoting smoking cessation and reduction in intensity among smokers. In this study, we found generally consistent patterns between baseline smokers and nonsmokers. In a previous analysis examining associations of smoke-free policies in bars and restaurants with changes in smoking behavior over 25 years in CARDIA, we found smoke-free policies to be associated with significantly lower risk of current smoking among participants with a bachelor's degree or higher and with quit attempts among those of lower socioeconomic status. 49 In the literature, evidence for the association of smoke-free policies with changes in active smoking has been inconsistent. 23 Nevertheless, smoke-free policies have been found to improve air quality in indoor spaces, [50] [51] [52] [53] and studies that measured levels of cotinine, a biomarker of tobacco smoke exposure, have found substantial declines after implementation of smoke-free laws. 19, 54, 55 Because effects on the cardiovascular system can be almost as great as those of active smoking despite the smaller dose delivered by secondhand smoke, 7, 9 smoke-free policies have the potential to substantially affect cardiovascular health through this pathway.
Strengths of this study include a large cohort with detailed collection of sociodemographic characteristics and cardiovascular risk factors, which enabled us to control for a variety of potential confounders in analyses, as well as the use of a clinically adjudicated measure of incident cardiovascular disease. In addition, because CARDIA participants were <65 years of age at the end *Incident cardiovascular disease included any fatal or nonfatal myocardial infarction, non-myocardial infarction acute coronary syndrome, congestive heart failure, or stroke.
†Participant exposure to smoke-free policies was defined as living in a Census tract in a state, county, or locality that implemented a 100% ban on smoking in restaurants, bars, or workplaces at some time between 1995 and 2015. *Indicates the participant's first hard cardiovascular disease event during the follow-up period was of that type. Frequencies are not mutually exclusive; some participants had >1 outcome. Mutually exclusive first hard cardiovascular disease categories: coronary heart disease only, n=70; stroke only, n=47; congestive heart failure only, n=43; coronary heart disease and stroke, n=3; coronary heart disease and congestive heart failure, n=5; congestive heart failure and stroke, n=3; coronary heart disease, congestive heart failure, and stroke, n=1. †Participant exposure to smoke-free policies was defined as living in a Census tract in a state, county, or locality that implemented a 100% ban on smoking in restaurants, bars, or workplaces at some time between 1995 and 2015.
of follow-up, we were able to focus on early cardiovascular events, a major cause of morbidity and mortality in the United States 56 and worldwide. 57 However, this study was subject to several limitations. First, although we controlled for a large set of individual characteristics that were associated with both smoke-free policy exposure and cardiovascular disease and adjusted for state cigarette taxes and metropolitan poverty level, there may be residual confounding by other unmeasured ecological factors that may be related to both living in an area with smoke-free policies and developing cardiovascular disease. For example, we were unable to control for antismoking marketing campaigns, a factor that might influence smoking cessation and secondhand smoke exposure, because we could not find a comprehensive database of these campaigns. In addition, given the geographic distribution of participants, we were unable to link ambient air pollution exposures to study participants. Air pollution has been associated with increased risk of cardiovascular disease. 58, 59 If temporal changes in air pollution levels resulting from government regulations varied among areas with and without smoke-free policies, air pollution levels may be an unmeasured confounder. However, air pollution is a complicated exposure that does not necessarily track with public health policies. For example, California was one of the first states to adopt smoke-free policies but has many cities ranked by the American Lung Association as some of the most polluted in the United States.
60 Even so, it is possible that the magnitude of associations in our study overestimates the association of smoke-free policies with incident cardiovascular disease as a result of residual confounding. Finally, the number of cardiovascular events was relatively small because of the young age of the CARDIA cohort. This limited our power to detect significant associations and limited our ability to examine specific cardiovascular events (eg, acute myocardial infarction, stroke).
CONCLUSIONS
Smoke-free policies in workplaces were associated with a lower risk of incident cardiovascular disease among a cohort of US young to middle-aged adults after controlling for sociodemographic, clinical, and policy factors. Associations for bar and restaurant policies were in the same direction but less strong. Results complement existing ecological studies and suggest that differences in cardiovascular disease in areas with and without smokefree policies are not explained by differences in sociodemographic characteristics or cardiovascular disease risk factors. Given the substantial impact of cardiovascular disease on public health, smoke-free policies, which may affect populations immediately and efficiently, are potentially powerful prevention tools. CARDIA indicates the Coronary Artery Disease Risk Development in Young Adults Study; CI, confidence interval; and HR, hazard ratio. *Incident cardiovascular disease events included fatal or nonfatal myocardial infarction, non-myocardial infarction acute coronary syndrome, stroke, and congestive heart failure.
†Participant exposure to smoke-free policies was defined as living in a Census tract in a state, county, or locality that implemented a 100% ban on smoking in restaurants, bars, or workplaces. Smoke-free policy exposure was modeled as a time-dependent variable.
‡Results are from Cox proportional hazard models with time-dependent covariates. Model 1 is unadjusted. Model 2 is adjusted for sociodemographic characteristics (baseline age, sex, race, maximum educational attainment, and time-dependent household income and marital status). Model 3 is further adjusted for cardiovascular disease risk factors (time-dependent body mass index, total physical activity, hypertension, diabetes mellitus, dyslipidemia, number of cigarettes smoked per day on average, alcohol use). Model 4 is further adjusted for time-dependent state cigarette tax and, for the workplace policy model, whether the participant reported the presence of a prohibition on smoking in his/her workplace. Model 5 is further adjusted for time-varying field center and metropolitan statistical area percent below the poverty line.
